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Continuously operating vertical bag forming, filling and ^ 



sealing inachine 
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The present invention is directed to a vertical bag 

forming, filling and sealing machine comprising a feed 

Q 

15 system for a wrapping materia;^;forming the tube bags, a ^ 
filling tube around which the>rapping material is fed for 

formation of a flexible tu^ and which serves for O 

y- filling- in ■ a material Which'- is ; to '^^^^ the tube, ' 

a drive means for the wrapping material, a longitudinal *< 
20 seam welding device, a cross^^eam welding device for the 
formation of a cross weld seWat^ bag, a lifting • 

device for the filled tube ba^^not yet provided with an 
upper cross weld seam, and- a - f dialing device disposed below 
^v:.; the. cross .seam welcling d^vibe^'ana-'Kaving ' t^ folding ••■ ■ - Vrv :;,; 

25 members for the wrapping material wherein the lifting 
device and the folding device-are driven in such a 
controlled manner that, for .fplding the wrapping material 
onto the surface of the filli^f material, the filled tube 
bag is lifted relative to the. fplding device and the two 
30-v:.^Qldi^g m^5ibers of the-f6ldihi .devi<:e ar^ moved ■ ''^-'.^^ 
horizontally inwardly. 
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A vertical bag forming, filling and sealing machine of the 
above-cited kind is known from EP-A-1052170 . This known 
machine is a discontinuously operating machine according to 

5 which appropriate transport -means cyclically move the 

wrapping .material in the foirm;. of a flexible tube from above 
■ V Accordingly;' especi^iiy- du^ the inward 

movement of the weld jaws of the cross seam welding device 
and the folding members of the folding device . the wrapping 

10 material is not moved further/on but takes in a stop 

position in which the corresponding folding and welding 
steps can be carried out. Alfo in this position the filled 
c ^^S- ':-"'- tube. bag. .is lifted relative 'tp: the folding; d^ and the 

two folding members of the folding device are moved 

15 horizontally inwardly in order to press the wrapping 

material tightly at the surface Of the filling material. 

The supplied wrapping material is pressed closely and 
'\ '.y /K-.--r' • tightly at the surface ofvthe -'filling material by the 
20 inward movement of the two folding members during the 

simultaneous lifting of the tube bag wherein the air which 
is present in this range. of the tube bag is pressed out. 
Accordingly^ no air cushion'^remains below the provided 
cross weld seam. 

^[•y;: r;-25...^- . ■■■ . .•• '^r':-: • • • ."• •• 

With this known vertical forining, filling and sealing 
machine good results are obtained. However, it is clear 
that this machine cannot produce too high piece numbers of 
tube bags filled with filling -material per unit of time on 
30 account of its discontinuous ^operation. 
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Accordingly, it is the object/.of the present invention to 
.provide a vertical. bag. fprmihg,^^ sealing machine. 

■ of the cited kind which operates especially fast, however, 
enables a largely precise folding and. welding of the 
wrapping material in the upper end portion of the tube bag. 

According to the invention th& object is achieved with a 
..bag forming, filling and sealing .machine of the cited kind 
by the features thaf the bag' forming, filling and sealing ' 
machine is designed as machine with continuously moving 
flexible tube having a devite^^pr lowering the cross seam 
welding device, folding device/and. lifting device 
synchronously with the downward/ movement of the tube, and 
that the inward movement of the. weld jaws of the cross seam 
.welding device and the folding, members bf the fol^ 
device is controlled up to the respective end point such 
that nearly no relative- movement between the weld jaws and 
the wrapping material take^:. pla^e at the upper weld jaw 
contact point with the wrapping, material whereafter the 
cross seam welding device i? lowered synchronously with the 
■downward' moVeriienVot '^^^^^^ 



Accordingly, with the inventive tube bag forming, filling 
and sealing machine the wrapping material moves 

25 continuously downwardly along ihe filling tube not only 

during the preparing of the longit:udinal weld seam but also 
r- during the -folding and piep^iihi^df the 'cross weld seam) 
i.e. the wrapping material is not in a stationary position 
during the lifting process of the filled tube bag which is 

30 open at its upper side, the folding process and the 
preparing process of the cross ;^W;eld seam but is 
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continuously moved further o,..a wrapping material drive 
"eans serves for the ™„^0^ the wrapping material 
whxch .s preferably formed byi^ one endless belt or a 
..plurality. Of . endless^ belts - wr^Lc^ ' 
wrapping material guided along. the filling tube The 
preparation of the longitudinal weld seam can be realized 
during this continuous «.ovement; yithout any problems with 
an appropriate longitudinal s^^ welding device. Such 
longitudinal seam welding deyi^s are known so that they 
^io..oi,ave not ..tp be; desoribed^here^^^etail :any more . The ' ^ ' 
present invention is directed to the folding of the 
wrapping material onto the .surf ace of the filling material 
contained in the tube bag which, is open at its upper side 
and the preparation of . the crbii- weld seam during this 
15 continuous downward movement , of /^he wrapping material. With 
:, - ;.tlj.e :.i.n«entive .sblu.tl6n: drie .s^^^^^ (^i^h 

lifting the tube bag which is open at its upper side and 
which is filled with the filling material) the wrapping 
material onto the surface of .'t^^^^ material and 

20 preparing the cross weld seam ;jwithout stopping the 

downwardly moving wrapping material so that the machine can. 
.:V - t?e; operated signifl , 
discontinuously operating machine with which a 
corresponding stopping process is necessary. 

According the invention the miii^ine is designed in such a 
manner that nearly no relativ^'mdvement between the weld 
: • ia^s ;and. .tha wrapping :materiailitikes^pla^^ at the upper 
weld jaw contact point during the inward movement of the 
50 weld jaws of the cross seam welding device and the folding 
members of the folding device -up:: to the respective end 
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point. Ihl3 i. Obtained by =yf,=brcni.i„, the downward 

7~J. T ""•'^^"^ inward .ove.ent 

or tne weld jaws and thp •F^iw^^-. 

tne folding. members in a correscondi no 
manner. Since the wrappina matir,-,, ■ • ^^«sP<=nding 
^. capping material as inwardly moved bv 

the movement of the weld iaws during i-k' ■ . 

,VoT.^ - .- period of time a- 

• relative movement between th^ JaWs -and the wrapping ' • 

material can be nearly avoided, whereby the danger of 

damaging the wrapping material, by the inward movement of 

the weld jaws is excluded. . 



Accordingly, with the invention- the continuous downward 
. movement Of. the tube of ' the^'wfaip^>ing material is not to be 
affected by the folding and .welding processes . Accordingly 
with the invention the inward movement of. the weld jaws and 
15 the folding members is synchronised with. the movement of 
the wrapping material in such. 4' manner that the weJ d jaws 
and the corresponding contact point of the wrapping 
-.y- materUl. witK. the-.w^d JaW'mcn^e^^^inchrondusiy' with respect ■ 

to one another, i.e. nearly no relative movement between 
10 Daws and wrapping material ta);es place. The word ^^nearly" 
which is used here means that;. aa exact synchronous inward 
movement between the tube of thfe. wrapping material and the 
weld jaws is substantially impossible in practice so that 
;V;- th^ invehtiye teaching also" inciude^ . corresponding • ' 
5 deviations. According to the iavention it is the intention 
to avoid in any case an injuf y .pf the continuous movement 
Of the tube of the wrapping material by the welding and 
folding processes. 



30 



Wb^n the: weld jaws,:andv f^^dlSg:>niTi&^rs ha^ reached 
their inner end point they are downwardly moved together 
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-«.e„t Of the wrapping ^^^^^ 
th, continuous movement of the. „appln, material. Curin, 
hi. p i , ti»e the cro^„e,a aea. can formed an. 
the filled tube bag can be s^tiarahow r. ■ 
^ , ^ y can oe sQ{>3rated. Durmg the following 

outward movement of the weld iaws and t-ho ^ i^- 

^^"^ ^'^'^ ^he folding members 
,.and .t^, opsMng Of the,Uftin^;^evice:: for discharging tHe ■ 
finxshed tube bag the wrapping material continues to move 
downwardly so that even during these processes the 
continuous downward movement of the wrapping material i. 
not interrupted. This is al.soct:he case for the following 
Ixftmg Of the cross seam welding device, folding device 
^. -. .and lifting device> . 

15 Preferably, according to the invention a single mover is 
provided which lowers the c'^^ss-^ welding device, 
folding device and lifting- cje^ide synchronously with the 
downward movement of the wrapping material and again raises 
. .,.^the, same after the discharge, o;^ the finished, tube bag . • 
20 packing: This single mover preferably includes a sliding 
unit which is movable along a rail laterally disposed from 
the tube axis. A slide unit drive means which is 
responsible for- this movement ■.:ein> 

correspondingly in order to ob^in the downward movement 
. synchronously With: the v^lopity^bf^ the wrapping material 
■and a fast upward movement back into the original position. 

Of course, this embodiment :..is,{not obligatory. According to 
the invention more than one mt>yer can be provided either 
'0. for instance a mover for lowering the cross seam welding' 
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device and folding device ahdja mover for lowering the 
lifting device. 

■ If a .single inover is provW^dV-'of course, the lifting ' 
5 device can lift the tube bag already filled with filling 
material and open at its .upper, side and can lower the same 
again independently of the^ m<?v^inent of this mover for the 
folding of the wrapping material. As mentioned above, this 
process takes place during th#..ph^s.e pf -the . inward movement 
10 -. bf the weld jaws and folding members" wherein the single 
mover for lowering the cross. seam welding device, folding 
device is in its upper end position in this phase since no 
relative movement between thV^-.Mirapping material and the 
weld jaws takes place on account;- of the inward movement of 
the wrapping material caused' by the inwardly moving weld 
jaws:- Only after thV weld jaws and the folding members have 
nearly reached their inner end position the single mover 
begins to lower. 

20 Accordingly, the inventive machine can have a single 

lowering device for the cross seam welding device, folding 
device and 'lifting -device or the 'lowering dev can 
include separate means for lowering the cross seam welding 
device and folding device on: t-he;.one side and the lifting 

25 device on the other side. ..^^^^ 

Preferably, the lowering device: is designed as. slide; unit 
-; movable along a vertical fiii' and' c"a-rrylng cross seam 
welding device, folding device and lifting device, if 
30 separate lowering devices are .provided preferably the same 
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are also formed by slide units, movable along vertical 
rails . 

As mentioned above, the 1 if tii^g device has to be able as 
^•,:Such=i:o lift,the.niled.tvib.;^^^ . 
the same independently of the movement of the lowering 
device. It includes preferably a slide unit movable along a 
vertical rail wherein the rail.:bf the lifting device is 
disposed at the lowering devic;, ^Accordingly, the slide 
• unit Of the lifting device can; :move along the associated 
...vertical rail Independently- p^::ii:,eWement ^f the slide ' 
unit of the lowering device and its vertical rail. 
Preferably, the lifting device has two container halves 
open at the upper side or f iBpg^which are supported at a 
cross beam supported by th^ slide unit of the lifting 
device and which are adapted to; be pivoted into an open and 
...Closer, condition.. By ;pivot;i^g^ boih-coniiainer halves into an 
open condition the filled tube-bag contained therein can be 
downwardly discharged by the machine. 

The cross seam welding device%n produce a single cross 
seam forming simultaneously the^lower cross seam of the 

;...^pper .tube bag and,^the .«pp^ the lower tube ^ 

bag or can produce separately an- upper and lower cross 
seam, m the last case it can have a welding device for 
preparing the upper cross welc^ Jseam and a welding device 
for . preparing the lower cross.. Weld seam. The folding device 
can be formed independently of the cross seam welding 

. device ^or can form a unit. .with. ^t%same. or; can be fixed to - 
the cross seam welding device. .>urthermore, the cross seam 
welding device itself can take over the function of the 
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folding device so that in this case no separate folding 
device has to be provided. For instance, the folding device 
can be formed by the welding;, device for preparing the upper 
cross weld seam {with regard^*© the lower tube bag) » In 
5 this case by the inward movement of the weld jaws of the 
■ welding device, for preparing: the upper^ ^ weld seam . 
simultaneously the wrapping material is folded onto the 
surface of the filling material. 

10 It is essential that with th4. present invention the process 
of lifting the already filled tube bag which is still. open 
.." on the upper side for better folding the wrapping material 

onto the surface of the filling material is realized with a 
continuously operating machine according to which the 

15 wrapping material moves, continuously downwardly along the 
filling tube. This upward moyeiment which is diametrically 
opposite to the movement of the wrapping material is 
carried out according to ; the. iwention during the phase in. , 
which the wrapping material Is radially inwardly moved. by 

20 the weld jaws so that in this manner the additional 

wrapping material which isVhecessary for the preparation of 
. . the cross weld seam is gained' from the continuous downward 

movement of the same while the additional wrapping material 
necessary for folding the .wrapping material onto the 
' 25. surface of the filling material* is gained t?y the lifting of 
the filled tube bag with the lifting device. Both processes 
have been combined according-.to the invention in such a 
tricky manner that the contiriupus movement of the wrapping 
material is not interrupted 'and in this manner high piece 
. 30 numbers of the machine are . j^btained. 
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.For the assistance or impr;pv?Went. of the folding process 
the inventive tube bag forming, filling and sealing machine 
can have side folders which move in directions 
perpendicular with respect to the movement of the cross 
seam welding device and folding device towards the wrapping 
material and away from the same and fold the wrapping 
material onto the surface .pf-.th.e f ^ from 
• lateral- directioh.' 

The lift carried out by the lifting device has a value of 
approximately B/2, i.e. corresiionds to approximately half 
of the width or thickness (dimension parallel to the 
movement of. the weld jaws) of--the formed tube bag. 

As regards the start of the lowering movement of the cross 
seam welding device, folding device and lifting device, 
this movement starts preferably shortly before the jaw 
contact, i.e. shortly before the end point of the inward 
movement of the weld jaws (end .folding members), wherein 
:the m6vemerit..is brought very -fast t the 
wrapping material. As mentioned above, the movement 
furtheron then takes place synchronously with the movement 
of the wrapping material . ; ; . . 

25 In the following the invention; is described by means of an 
■ • e^^^ in connection with the diaw^^^^ Of the ' 

drawing 
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Figure 1 shows a schematic spatial representation of 

the main parts a^^^ vertical bag forming, 
filling and sealing .machine wherein the jaws 
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of the cross vseam welding device are shown 
in an inwardly.-.moving condition; 

Figure 2 shows a corresponding view as figure 1 

5 wherein the':.j$ws of. the cross seam welding 

device are. shown in an outwardly moving 
condition; 

■ Figure 3 shows a schematic '\r.eirM isectiori' through 

10 the machine of figures 1 and 2 in a 

condition in which the jaws of the cross 
seam welding device, take in their outer 
position; 

15- ■ . .Figure 4 . ' shows "ai' view XsV-^^^ 3 /wherein the weld . 

jaws have approached the wrapping material; 

Figure 5 shows a view a^. figure 3 wherein the weld 

jaws have beei'n rmoved inwardly; 

20 

• ■■^/JTiqxilo^ 6\; • shpWs a view /dsZ-figure :3 wher the weld : 

jaws have reached their inner end position 
and the folding process has been finished; 

25 Figure 7 shows a view ;as;:. figure 3 in which the 

lowering device for the cross seam welding 
device, folding .device and lifting device.. 
has moved downwardly; and 

30 Figure 8 shows a view:, as; figure 3 wherein the 
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lowering device has reached its lower end 
position. 



.Figiare' 1. shows the- esaehtial.- ^arts o? c 

operating vertical bag forming, filling and sealing device 
which are of interest for" the present invention. An 
appropriate wrapping material; 1, which for instance 
consists of polyethylene,, i^^vled around a rectangular 
filling tube 2 by means of a.'-f'eed system (not shown) so 
.. that flexible tube, i*-- fortn^dv.;; Appropriate' t means- 
in the form of two vertically disposed endless belts 3 move 
the flexible tube continuously . from above to below in the 
figure. During this movement. .«i longitudinal seam welding 
device 4 welds together the edges of the wrapping material 
15 1. . • 

With a slight distance from the lower end of the filling 
tube 2 a cross seam welding device 5 is disposed which 
serves for the generation : of- .^n upper cross weld seam for a 
lower tube bag and for the ,g^,neration of a lower cross weld 
seam for an upper tube bag. On each side of the tube of the 
..... .wrapping mate.rial, the .cr.c),s,5 ;s]eam ;w^lding device 5 . has two • . 

superimposed weld jaws which, serve for the generation of 
the upper and lower weld seam. The weld jaws for the 
25 generation of the upper cross .weld seam form simultaneously 
.a folding device 6 for foldinf :the wrapping material onto 
the surface of the filling rnaterial contained in the lower 
; . tube bag. These processes ar.e >de^^^^^ later on;. . 

"Furthermore, the tube bag forming, filling and sealing 
machine shown in figure 1 includes a lifting device 9 which 
serves for the receipt of the .l(^Wer tube bag filled with 
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filling material and for lifting the same opposite to the 
movement of the wrapping material. Finally, the machine 
includes Side folders 8 which..asslst the folding process of 
the wrapping material from lateral direction. 

^' 'in figure 1 the machine is sfeh in a condition in which^ • : • J ^ ■ 

the cross seam welding device 5 and the folding device 6 
are spaced from one another and the corresponding weld jaws 
or folding members move inw^^rdly towards the wrapping 
,0 material. Figure 2 shows the/^inachine in a condition after 
... the folding and welding process in which the weld jaws 7 
• • ■• and the folding members have ihdved agaih outwardly. In this- 
condition the two flaps of the lifting device 9 have opened 
so that the finished tube, bag. p^^ containing the 

15 filling material is dischargee^; downwardly. During the 

folding, welding and lifting j.steps the wrapping material 1 
carries out a continuous downward movement wherein the 
• •dperatidn is debcribed in detail, by means of the following .■■f^:■..■:■ 
figuTes 3 to 8. 

•20 ■ il' '.. 

Figure 3 shows the machine in a condition in which the 
welding device 5 and the folding device 6 take in their 
outer radial end position with their weld jaws 1 or folding 
' ■ members . In this condition . -the wrapping material tube. .. ■.■ 
25 extends into the lifting device 9 and is continuously moved 
further into the same downwardly wherein simultaneously 
filling material is filled i^^^^^ the tube. Figure 3 shows 
the condition shortly after Mthe end of the filling step. 
The two flaps 16 of the lifting device 9 are in the 
..■.;3b.- Inwardly, pivoted condic^fi.,-^^^^^^^ condition. 
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. ..,.As f igure 3 further shows, . the .we^ 7 folding 

" ■.'ineiTibers ar^ partiai'ly rridvafaiy iiipp^^^^ slide unit ll ' 

which is vertically movable along a vertically disposed 
rail 12. The movement of the, slide unit 11 is realized by 
5 means of an appropriate driye.?^^^ (not shown) . .The guide 
rod of the weld jaws is provided with reference number 16. 
The slide unit 11 has an upper and a lower portion which 
' •• • ^r 3 to the right'and ietween which' another 

vertical rail 15 is disposed. Along th€ rail 15 a slide 
10 unit 13 is vertically movable. This slide unit supports 
through a cross beam 14 the two flaps 18 which are 
pivotally supported by means Of appropriate pivot means 17 
at the cross beam 14. These parts form the lift.lng device 9 
V which serves for lifting the Ipwer tube bag filled with 
15 filling material for folding the wrapping material onto the 
surface of the filling material. 

Figure 4 shows a condition irt'^ which the weld jaws and 
folding members have moved further inwardly and already 
' contaet the wrapping material.;.a. The^^^ further 
into the lifting device 9 downwardly so that now it is 
supported by the horizontal portions of the flaps 18. The 
slide unit 11 is in its upper end position while the slide 
unit 13 is in its lower end. ppsition . 
25 ' • : 'i-;,, 

■■ ■ :.':rigure 5 show a cbhditionV ii^ ^which the weld jaws :and. ; 
folding members have moved further inwardly. In this 
condition the weld jaws have .already pressed the wrapping 
material inwardly wherein indeed nearly no relative 

30 movement between wrapping ma if rial and weld jaws takes 
place since the wrapping material moves further 
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continuously. During this phase; of the inward moveiDent of 
the weld jaws and folding members the slide unit 13 of the 
lifting; device 9 has already moved -slightly upwardly /so 
that the folding or inwardly fplding of the wrapping 
material onto the surface of the filling material can be 
carried out tension-free with/the supply of sufficient 
wrapping material. 

Figure 6 shows . a. condition ■irt;- w^^ and 
folding members have reached their inner end position, in 
this condition i^ is now started with the preparation of 
the upper and lower cross weld. -^^^^^ before 
reaching this condition the' 3%(ie unit 11 begins with its 
downward movement. This downward. movement has reached the 
velocity of th^. downward movement ;pf the wrapping material 
within short so that the slide.unit 11 and the wrapping 
material are moved downwardly synchronously. In the 
meantime the lifting device 9 his lifted the filled tube up 
to the upper end position of :th0 lifting device. All the 
air from the space above the filling material has been 
moved out by the inw^ard movement , of the folding, members . and 
the wrapping material has been folded inwardly onto the 
surface of the wrapping material. 

Figure 7 shows a condition ..during the downward movement of 
the slide unit 11 synchronously-'with the downward movement 
of the wrapping material. The slicle. unit, 13 of the lifting., 
device 9 maintains its upper . end position. • During this 
phase both cross weld seams caq.be formed. 



30 
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In the condition shown in figure 8 the slide unit 11 is in 
its lower end position.. The vreld jaws and folding members 
have already moved apart,, andjth^^ slide unit 13 of the 
lifting device moves again back, into its lower starting 

(5V- .-position wherein th^ two f lapss; '18. have been pivoted 

outwardly in order to discharge downwardly the finished 
tube bag filled with filling, material 10. Thereafter, the 
slide unit 11 moves up again> wherein the flaps 18 close 
again, and reaches its upper starting position shown in 

10 f.lgure 3. Now, the next cross wfeld seams can be generated. 

The folding device 6 is fixed to. the cross seam welding 
device 5 by means of height adjusting elements 19 shown in 
figures 1 and 2. These height adjusting elements 19 enable 

15 a height adjustment of the folding device or an adjustment 
of the distance of the same with respect to the welding 
;^; :^V . f o Idi rig : device ^^i^^^^^^ lower • . ■ 

welding device or is fixed at such a welding device a 
height adjustment of the lower welding device or an 

20 adjustment of the distance of .the same from the upper 
welding device is obtained, in-this manner the folding 
device or the lower welding device can be adapted to the 
cf^eightr.of the .,ievel ..of the :fi:liiiTg. material: ■.- 

25 The side folder 8 shown in figures 1 and 2 has an upper and 
a lower side folder element. .The lower side folder element 
is disposed relative to the uppi^r side folder element in a 
height adjustable manner either as this is already the case 
. ;. with . the folding device .6,.. "^v-. 
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Of course, the side folders 8 are lowered and lifted 
together with the welding device 5, folding device 6 and 
lifting device 9. 
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